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(54) THERMOPLASTIC RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prepare a thermoplastic resin composition excellent in impact 
resistance and transparency by including a methacrylic resin and a specific block copolymer. 
SOLUTION: The objective thermoplastic resin composition is prepared by including (A) 99.5-30 wt.% 
(preferably 99.5-50 wt.%) methacrylic resin and (B) 0.5-70 wt.% (preferably 0.5-50 wt.%) block 
copolymer consisting of (i) a methacrylic polymer block, (ii) an acrylic polymer block and (iii) an 
isobutylene- based polymer block. The difference between refractive indices of the ingredients B and A 
preferably is within 0.01 at 20*0. The ingredient B preferably has 30,000-500,000 number average 
molecular weight (Mn) and <1.8 (Mw/Mn) (wherein, Mw shows weight average molecular weight; Mw/ 
Mn is measured by gel permeation chromatography). The ingredient B preferably consists of 5-90 wt.% 
component (i) and 95-10 wt.% the total of components (ii) and (iii). 
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y;PK7xx;i.^ ^^r^^y;^erb;W;^. ;'<:$^r::5^y 

s/Vi-. ^ r ^ y )vm.A v ;t</wx;^ . ^ ^ r 

y;PB!-2-^h^>'Xf-;K ;^i^r^ y/^B!-3-;^ 
b^v'7>;u. ;<^T^y;^^-2-b Ho^^p^-xf- 

^:^r:^y;PK-2-bKa^>-7°nbVK p<^T 
^^y;^KXT-Ty/K ;'<^T:^^y;PK^y v-v^/K 
T^y;^^-2-rayx^;U. r- (;<:^^yn^;U 
:t^S/7'c?bVP) hyp< h^i^i^^y. r- (;<^^y 

r^y;i-^c7)x^L/y:t^^f>r Ff^Sn^^. ;>^^r^y;u 

^hy7;P:^n^f-;l/;><f';K ;^r^T^ y;l'e-2~b 
VyJl^:^u^^j\^j:,^j\^^ :;^^T9^))Vm.-2-)^-y 
/P:tnxf-/l.xf-;K ;>^:^Ti^y/H?-2->'N-7yU:t 
nxf';l'-2~>^N— 7;^>i-o7>;UXf«;K ^:^T7y 
;WB^-2->'N-7;P:toxf^;U, ;^:^r:^ y ;U^>'n-7 

jU:^Mt^^j}^^ ^^r^ y/uKy>'N'-7;i':tD^f';u;'< 
^^T^y;^'K-2-/^°— 7;^:t^^f•;^-2- 
y^— 7;l^:toxf';Pp<^yl^. :^Ti5^ y/H^- 2 -^'N— 
7/>:tn's.:^i/';l'X-f';U. ^:^r^ y;U®t- 2->'n-7 

;l/:toxV;Ux^;I/. y ^T^ y /P^- 2 -^N°-7;^:t 
o^^Hfx v-y^xf^/l^^^'cT);^ ^T^ y ;l^Kxxx/^ ; 

r^yn-by;i^. ^^:^yo- hy/i/^^v^v-rwh; 

ymt-^imt^'^/i^. JS<fc;b'xyir>, ^\-7;^:t 
nx-^l^>, yN-7;U:tnynbi^y. 7-/<t;bxyx 

V^fc'^^O^NO^rV-^:^^!^^]^!:-^?^ ; b'-Zl^h y ^ 

>^i^yy. b'x/i.hyxh^>'v'^>'=5:iro^-fS^^r 
^t&fn-fl:-^*!?! ; teyic-eu-f vi/^ vlg. y 
^<?D^yr;P^;i^xxx;ujti;^5/r;u^;i^xxT-/u. 7 
vypg!. 7-7;UB!c0^yr/U^r7l'XX-f;US.t>^>?r;^^ 
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[ 0 0 2 1 ] .y :7 ( B ) <?3*'7Xtefil[iaSt±. 
L< J± 2 5X:mT-eS) *) , J: Off* L< iiO'CVXTTh 

*^'ffi<=5r'i.<ilS]*<J>|.. Off* Lv* 

ffiT'*>S«i:, J: 0-SW«5gttcO^*i^t=5:-l.« 
l^lI*-'^>-S.. 

[ 0 0 2 2 ] /^^-^i* ( b ) S:m-f-.S>f VT" 

*^?.-<yrf-wy**-^7'o-y^' (c) {4, -ryy^ 

l^vmifrS 0-10 0ftl%i3j:tX^ixi:*S-^^tg 

(c) *^^tg^f^MiOJt^(4, ^y^A^s^, ^n^^ 
m.^. yD-y:j'ita-g-#®cov'»-riiT*>oTtsv^, 
yyf-ui^35f«5 0Sfi%*}ifTii, 'f yr^vva-^ 

[00 23] ro y^- (c) $-«(S-f&'f y^'f-U'V* 

-^jUXi-Uy. a-}i^)V-m-:<^JVX'j'Vy^ a- 

x^i^y^ $-3i^jv-m-ii^}Vx^vy^ ^a-^f- 
/P-p-^f-zux^u-y. 2, 4. 6- hy;>{f-;i^;^f- 
l^y, a-^f-;U-2, 6->''^f-/UX-f-Uy, «-;< 
■?-;U-2. 4->';<-f-/W;?.f-Uy. /8--X^;l/-2, 6 
-'Jpi'f-jvx^vy. /S-p<f-;i^-2 , 4-i^';^f-;wx 
-fU-y, m-ttz\ip--^'OXiX^vy^ 2, 6 
-j/^anxf-l^>', 2, 4-i^i?noxf-l'>'. «- 
:7oo-o-:?'aaxf-l/>', o;-^oa-m-:7c?o 

u- o — i^uuX^\^y^ ^ — ■^^uu-m-^'aux.-f- 



uy^ /s-^^au-p-f^nox^uy, 2, 4, 6- 

h y j?00;?.f-L'>', a-:7oo-2. 6-i^:7oo;^ 
■f-l^y, a-^DQ— 2, 4->'':J'dd;^^U'>'. 0- 
^au—2, e-'Ji'^ux^vy, ^-■^uu-2, 
4-i;^aax^uy^ o-, m-t.fHip-t-y^ 

m-i!''v:(4p-^DO;<f-;U;?.f-l'>-, o-, m 
-*Jt«P-rnt;>{^/U>^f-W>'. p-^•J;><^=^E■i' 

>f>'T:x. h'-ji-t-y^uy^t'i^m^T/uir— 
fl'it-^;y^i^:^y. ^VTUy. v'^'n^y^'i^'x 

i^i?D'\dfHfi^x>-, >^>'^'Q'<>-:5'£/x>-, i^b' 
:r;K>'Hf x^ 0 'fyyivtUi'y(-yKc>L<r>^=J3L 
ymc-^ ; ^f-;Wb-X7Wx-f-;W. xf-^pb'x/^x- 
T-;K (n-. y ) robVPb'r.;Ux-5^;P, (n 

sec-, t-, Xii^V) 7*f-;Pb'— ;WX— f 

^f-;UTD'><.^;px— r^Ux xf-;t-TD'<— /Px— 
7^;P^r if <0 b'x;Px-x;l^^-ft:^!t*) :-rh7bKn77 
y^t'Oliftx-T^/l'^K-fl:-^ ; x^l^y, 

l-Yf-y. 2-^^;i^- 1 -y^y. 3-;^f-;P 

4-^f-;l'-l -'^.yf-y, b'::i;l^>-^'a'\^-fey, :t 

i?f-y. yfU7ii)u:^^y^j:b'<7)mmm:^iyy ^ y^t-^ 

m;\:^~JUhVi^oxiiy7y^ h'~Jl':>(^jWJi^x:3\:3i^ 
yy^ yz-iV-Jyi^iV^yuui^yy^ \z-;WJ;>(^)\^^ 
h^i^i^yy. b'ii;Pby;<f-/l'>'7y. i^'b-ypyr? 
oov-^y. -Jii:~/\^=Jjt h^i^i^yy. i^M-iV-Jii 
^fUi^yy. 1, B-i^'b'::^/!^- 1 , 1, 3, S-'rh 
y?^^)V'Ji^u^'fy^ h')\:^-)V:<^)V>'yy^ r- 
>:J'^yn>f;l':t^i^7'PbVUb 'J^ bdfi^v-^y. r 
y o-f ;P;t^>-rntr/U^^/l/>'';'( hdrv-v-^ 
y i:'<7) >- 9 yj^-ft-^ll^r f cO=g-a;& f-^ y*-^tt^4 
«:*W^>^i^. c:n^>«#$feT'*/v:l4c:*t'^c^2am 
±Srffl;^-&i5-lJ:TfflV^<i,ixS. ^ii/?><0;i{r^jj-ya^ 
yu-yy (c) ^^g*$^^^^'7Xte^iKaS 

[ 0 0 2 4 ] <y ^' ( C ) <0;y^XteffliajK«. »* 
L < {4 2 5 -cmTT-S) 0. J;'5»tL<(±0 ^cmT-C'S) 
0. $'^>lCff*L<<4-2 0-ClilTT'J)&. :ffyxmii 

[002 5] yn-yy^^{h) ^wk-thiimb 

m^^m^^hzbi}^MtL\,\ sfimm^bLxii. yb- 

jfi^l^^ fii^v: y b'y i^'^&yufi-^A^ijtf ^>tL, y b' 
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'J>Si#:(J. Am. Chem. Soc. 1994, 1 
16. 7 943) ■^-ho^>'H-fti-^^ri:'07i^'p!?/l^ 
iflliS'JI:fflV%^ij<?) (Mac romo 1 ecu 1 e s, 
1994, 27, 7228) , ^W^uyy'(\:^z:m 

( A t omT r a n s f e r Radical Po 
lymerization: ATRP) ^i;ifif)lf(i>tl 

[0027] ^«^Nnir'y^t 

trcw^ayyi[:^)i^7t-^-Mt-^i:mmL mm 
mmmatk. 9m. lom. sfc<ii ifli7c^5-4"t^^ 

Ma t y j a s z e w s k i ^j, J. Am. Chem. 
Soc. 1995, 117, 5614, Macromo 
lecules 1 99 5, 28, 7 9 0 1 , Sc i e 
nee 1996. 272, 8 6 6 , J)-i> V>(iS a wa 
moto^>, Macromo lecu 1 es 199 
5, 2 8, 17 2 1) . Ztli^(DlTmi,zXht—mmz 

n'^i,zm.'tm^i}<-m< , y =J:^)vm±<^ii ••/ rv vyta 

/M n = 1 . 1 ~ 1 . 5gScOS^**^'t#^>ix, ^iFS 
-)V-th:LhifiX'%h, 

[0028] w=i-^my'Jf])vn-^m,zii\^x , ras^j 
^■^^<r>^-^tm^x'%h. 

-'i'tl14-fL-^*>'»4L<, A-B-AMco 
bUro-y^'^a-^. B-A-BM«0hyro-/:7J^ 



j^Jti , U t->-i/7 Viiivm.-^'AX^^mh ^ i: *^'^tl 
*l%BJ-C'fflV%ii,fll.yo>y^'i«^?: 

[0029] m^TW^UiMt LT{±, /it 
it: 

[00301 

[-0:3] 

CH3 

X— ^CH-CH2-^C- CHz^ 

CH, "jl 



~3o<=o«-fi:***, uii~i o<7)ssr^ mm 00 

~10, 000<0^, n{±0-l, OOOcOSSt)^ 




[003 1] 




~3 0<7)^-fb*^S, Uil~l OiOSSc, mJilOO 

~i 0 , 0 0 ocom) x-m^tihrnmi^t'ti^hifi^ 

[ 0 0 3 2 ] t/c, a-^SrSBSS-r* tOJU^Kc-g-ggSS: 
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[0033] zti^cnmttkmt tTfflv^^>^^3 §^r^>'N 

[00341 =Jit})i'm^<r)fmh Lxm 

\^c^tthm^m,m-bhxt.imzm^t.ttc^^tK 

L\>^h<r>kLX. ItttJilXOffitO^. 2ffiOyl^f--'> 

2' -b'ty>'>fcJ:i/-ecOi^##s. 1. 10-71-^ 
yhuvyisXtf^^cnrnm:. y-h^yf-^jva:.^vy=J 
TS.y (TMEDA) . '<.y^p<f-;i-i^'x^^y h yr 
S>-. 'v.^-^^f-;K2-TSyj:^;l') rS>^:5:j:V) 

2*<7)«-fb'i'f-— '^AcoM'xMr^j-— ^ y 

m (RuC I2 (PPha) 3) tM^fct-Cifit 

v\ $^>{c. 2mco^<7)\i':xy-Vyx.-^U'!i-^xy-iym 
f*:(FeCl2 (PPh3)2) , 2fitO^-y ^/l-iOb'X 
hU7x-;l^;^^7-f (NiC I2 (PP 

hs ) 2 ) , Rt^, 2«<7)--y ir;l^<7)b'X h U yf-yl^TfxX 

y^ym^ (n i Br2 (pbus) 2) fmtLx 

1 0 0 3 5 ] mm=^'^my'J:fj)vm^ki. ^mm m 
) tti\i^mffimw¥X''^ p c: fc jsp't'^ i. . twe 

i:<7)^\^yyitm^\yi^m^mm : r-fe h ^, ;^^;i^x^ 

T-bh-MJ;K 7*Dt:t-h U/U, ^ 

yy- h y ;i^>5ri:'<7)- h 'JJl-mmm : i^S!x^;k. i^B! 
7'-?-;i^^:if<ox;?.x/i'*S^ ; :Jif-uy/}-ii(:^^~h. 
y'u\;]yy:^-ii(:^--h^t'<07t;-:i(^-h^mM^t' 



[00 36] tTt, B>rfeJ!l^^ill9i^';&;l'a-^tt. MlS 
~ 2 0 0-C<7)^T-^ 3 ^ t *^'T-# , »^ L < 5 0 

[0037] mm^WW)y'J:^/l'm^t.zX 0 . -y 

<7)7'D -y 7 ?r*-&-r-i.^rs, SiJ^ {C«^L;tM^«s^S: 
mz2iK>1&'^-t6im^j:ift>mf(i>tit. ^:^^^co:fira 

[ 0 0 3 8 ] ifraitTt^ vr-f-p>'^s-^**-'b^r&iS 

y«-^»*UV\ B?rfBUb'yj/;«?^ji-y«-6-«. 

^(1) : iCR^R^X) nR3 {^^XW^^yyM 
f-. ^iiCl— 6C0T>'W3^>-*^>t«4Ti^o^i^«*> 

M*gCl~6i7)lfffi^-ft;*«StR'. R2{4|5l— T'J)-? 

t tzummmmmt^mmTh 0 . n{± 1 ~ 6 «o 

iSt^S^-r. ) X'mi:>^tl.^-it^Va(7)^TiZ. Ai-:ty 
[0039] H?ii2-«^ ( 1 ) T-«i5§iil.Yl:-^fe(4M 

5&B^T-fflv^f>ix^-«i5? ( 1 ) (Oit-^iOmt tT{4. 

[0040] {l-:^x:ifU-l-j<i-fU:r.i-ju) Ky-t£ 
y CCsHjC (CH3) 2C O . l,4-bX{l- 

^'ww- 1 -;><f-/pxf-;w) '^y-t'y c 1 . 4-c 1 

(CH3) 2CC6H4C (CH3) 2C n , 1 . 3-b'X 
( l-j?o;P— l-;<^;l'Xf-;W) 'sy-feV CI. 3- 

C 1 (CH3) 2CC6H4C (CHg) 2C O , 1 , 3, 

5-fyx ( l-i?o;l--l-y-?-;Wx^;u) ^y-t£y 
CI. 3. 5- (C 1 C (CHs) 2) 3C6H3: . 1. 
3-b'x ( l-^'nzu— l->-f^;l^xf-;u) -5- (t 
e r t-yf-zl-) '<.>'-b'>' C 1 . 3-(C(CH3)2C 
1 ) 2-5- (C (CH3) 3) C6H3: 

zti(>cr>^x'i>. 2'swmm\ThK). ztn-hm^i 

t^tlhi^X-mznt Lv»<7){±b'X ( 1 -i?o;U- 1 
^/l^xf-yp) ^y-kfy [CgH* (C (CH3) jC 
1)2] Th?> [^*5b'X ( 1 -r?o;P- 1 -^f-zPx 
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h'X ( 2-rab°;U) ^>-^>S> 

[ 0 0 4 1 ] y yi-u>mm.^wyy=i >y :? ^^s-^t^^ 

ff)X'i)tHiB:< .TiCl,TiBr, BCI3BF3 
BF3 OEtj SnC I4 SbC I5 SbFj WC 
TaClg VCI5 FeCls ZnBrz AICI3 A 
I Br3m<r>^W^O-y>i[:^ : E tjA 1 C 1 , E t A 

1 c 1 tm(r>^-^w^oyy{m^tmizmm-ri>z 

S^§2:#;i7t:^-&, TiC I4 BCI3 SnCl,*^' 

m^-fh:LbifX'%h, ii^ti-^ ( 1 ) x-m^ixh 
-fk-^fcst LT 0 . 1 ~ 1 0 0 =t)v^m.mmth ^tti^ 

X'^, L<{i:l~6 0^:;l/Sfic7)®HT'$>-i.. 
[ 0 0 4 2 ] >f y r^l/ y^Kfi-^«s7'n y ^ cTja^cc^. 

hff)b^z.hixxii^. m=Fm-w<r>mw^zX'^x'it=i- 
■^m^j:m=^m-^^^t Lx\mi,zm^^ixtc\'^-bK m 

[0043] ^^^<r>mmM.iimb-t^m.-^iii<7>mL 
[0044] :^^Bmii!mi,zm\^xm^i^x'no ^ fc*^ 

paw L^:ttfi«»tc*iJ*«;=5: < i:tiX'{,mm-t^ i ^: 

'^.yrJ'i^, ^^"fy. ^t^v. ^^-79^. /-f- 

a^N-y. 2-^^;uy:?y, 2. 3. 3-M;^f-;P'< 
VrJ'y, 2, 2. 5-hU;<f-/l-^^1^y^c7):5MlSstBi 

y^ xf-;^i^^U'\^-»^y^^7)^i^!gM]^^l:7^<:^=S; 

3 ~8 CO 1 mjsaf/x\i 2 ^£0^: y yyit».itym 



-^uayxD^^y, i—7uu-2-y(-^iVTuf^y, 
i-9uu-f9y. 1 -■7uu-2-^^juy9y, i 

-:?'DO-3-;><-?-;uy^>'. l-^nD-2, 2->'' 
jXf-yuy^'y, l-:;'on-3, 3 -v'^f-^W^^'y. 
l-;?oo-2, 3 ^/UT'rJ'y, l-:7DD'<y 
r^y. 1 -:700- 2 1 -^oo- 

3- ^f-;W'<>'^'>', 1 -^'Dn-4-^^;l^>':J' 
y. 1 -^'OQ'^^-y-y. 1 -^QQ-2-^f-;i^^ 

1 -:J'oa-3-^^;l^=3f-9-y, l-^'oo- 

4- j<f-;l^'s^-9->-, 1 -:7□D-5-^^;^'s^1?■ 
>', 1 -^'OD'v.y^y. 1 -^'DQjJ-i!'^'^. 2-:^ 
oaTo.'N'y, 2-^007':^'^, 2-:5'oo'<>':J' 
y, 2-:J'nD'<.y:5' V, 2-^Dn^dE-9->', 2-^' 
DO'vT'^'y. 2-^on^:^^>', :^QnO'-fe'y^ 

*^mmx'^ . ztit^ti 1 sx{±2atLh^ffl;^-^t)-frT 
fmx'^h. ztihtD'i'X'h. ^vr^vyjkr^ v-p 

[0045] Cn^cOMMi, yD-y^'ifca-^f*:^ffljS 

[0046] ^JcOffifflfiti. %t>iihn'^mm0^ 
»iL<«±5~3 5«*%i:^^J:d{c^$ 
[0047] ^^^0fi^S-^T^^^S7toT(±. 

?$arFCTi.tf- 1 0 o•cJ^lllO•c*^1l^7)S«TiM-^-r 
!Hflc»^ Li<^SK®H(4- 3 OX: — 8 ort-fc 

!.« 

[0048] icoJ;5=6r'Jb>j/;&f-7i-ya-^icJ:0# 

3.-}V:z.^vytK'&'^^hZt\,zi.^. -^miWMc 

[0049] 3|!:j%HMCl5gffl$il.S.^^T:?'J;l'^^Bi 
( a ) t yo -y ^'it^-^f*: ( b ) OM^mt . #tClS^ 
§iX^V^3&>', ^:J'T^y;P^^Sfl§*«9 9. 5-3 0a» 

%fc it/ro -y ^itfi-^fi|£*io . 5~7 Qm.m%tmt. 

t<, ^^r^"J;l'^^Bt*>'9 9. 5-5oaa%t>j; 
tXyo y^ftm^#:*^'0. 5~5 0fi*%*UO»^ L 
<. ^^-T^U/PmSIg^igQ. 5~70«S%fcJ:tX 
yo-yj?i^*-^#:*S0. 5-3 0«»%*ifitif* t 

ii»if»tt<0KS$!l«3{>fffi< !5rSffi[pl7&*J) 0 , 7 OS 

ffl[p]*«$>S. 7'a-y^^-&*coi2-g-4*iJ; 0»itv^ 
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[0050] :^mm(^m'^mimmm^mi:^-t 
[00 5 1] $ <o{c, 

y 3.—)Vir^xy r ^ V . b^r— H7xy-;K -^y^- 



[0052] ilS^^'Tr? U/Ummm (a.) t LXli. 
yn -y ^it«-^«s ( b ) fc ^Itig^T'# S t coX'htUt 

<mm^tL^i)K ^i^^>^^la^§i^l>i,<7)T'^4^^r^. S 

w^^Ti'O fummi , r i5"j i^- h# 

12Sr±«tt ClixJ: 2 Ofifi%mTc7)p<^;Pri? 'J ^ 
^>*Sfig$tl, S»^J^dH^Jl5&«77J~3 077SS«Otco 
[0053] 

Sh^^m-t^ZbiJ^X'^h, 

(0054] Lfzifi-o X . :¥^(r^-m^mmm.m 
mnmshmttm. ^(oimM&mmA^d:i:<D^x' 



F^-i.>(##) 4J002 BG05U BG06W BG07W BP03X 
4J015 DA23 DA26 EAOO EA05 EA06 
EA07 

4J026 HA02 HA03 HA04 HA05 HA06 
HA07 HA08 HAIO HAll HAM 
HA15 HA16 HA19 HA27 HA32 
HA35 HA39 HA48 HB06 HB09 
HBIO HBll HB12 HB19 HB32 
HB35 HB39 HB45 HB48 HC06 
HC09 HCIO HCll HC12 HC15 
HC16 Ha9 HG2 HG5 HG9 
HE03 HE04 HE»5 



